Optimal induction of effector but not memory antitumor cytotoxic T lymphocytes involves direct antigen presentation by the tumor cells.
MHC class I-restricted tumor antigen can be presented to CD8+ T cells by two distinct mechanisms. Direct presentation involves degradation of cytosolic proteins by the proteosome into peptides, transport of the peptides across the endoplasmic reticulum membrane, and expression of the MHC-peptide complex on the tumor cell surface. Cross-presentation, on the other hand, involves uptake and intracellular processing of the tumor antigen by host antigen-presenting cells. Whereas it is clear that cross-presentation is necessary and sufficient for the induction of memory CTLs, it has not been tested whether such presentation is sufficient to induce effector CTLs. Here we analyzed the requirements of direct antigen presentation for the induction of effector and memory antitumor CTLs using a MHC class I- mutant incapable of direct antigen presentation and its parent, the MHC class I+ J558 cell line. We report that in comparison with the MHC class I+ tumor cell, the MHC class I- mutant induces equal priming for recall CTL response but poor effector CTLs. Our results demonstrate that optimal induction of effector CTLs, but not memory CTLs, requires direct antigen presentation by the tumor cells.